Vertebral artery dissection (VAD), a well-recognized cause of stroke in young, can be easily missed on magneto resonance angiography of the brain. Computed tomography and catheter−based angiography are often used to detect arterial dissection, but they have their limitations. Here, we discuss cases of stroke in young where the presence of the additional track sign on a gradient echo sequence provided the clue to VAD being the etiology of stroke. This sign observed on the routine magnetic resonance imaging brain might be of great help to clinicians and radiologists for the easy detection of VAD.
Introduction
In patients with posterior circulation stroke, a poorly visualized vertebral artery might represent a sinister pathology like dissection. Digital subtraction angiography, though being the gold standard for the diagnosis of arterial dissection, might not be freely available. The magneto resonance imaging (MRI) of the brain and time-of-flight-based angiography show only the arterial flow, but they fail to provide much information on the arterial wall, intimal flap, or intramural thrombus. In a few patients with acute stroke caused by vertebral artery dissection (VAD), we observed that the gradient echo (GRE) sequence of brain MRI showed blood in the true lumen and thrombus in the false lumen as linear dark structures separated by a thin line (the intimal flap). This "GRE-additional track (GRE-AT)" sign disappeared upon vessel recanalization and was replaced with a single linear dark structure, representing artery with a single patent lumen.
Case 1
A 43-year-old male developed sudden weakness on the left side of his body, along with imbalance and dizziness after strenuous exercise in a gymnasium. On presentation in ER after 1 hour of the onset of symptoms, his blood pressure was 180/110 mm Hg. He was fully conscious, with his left-side limb power being of Medical Research Council grade 4/5 with marked ipsilateral appendicular ataxia. MRI brain imaging showed the left cerebellar acute infarct ( Figure 1A ). MRI brain angiography showed poor visualization of left vertebral artery, with the following etiologic possibilities: hypoplastic artery, arterial dissection, stenosis, or thrombosis. There was a strong clinical suspicion of VAD, but none of the commonly described signs of arterial dissection such as string sign, double lumen, and pseudoaneurysm formation were observed. On close observation, axial GRE brain sequences showed true and false lumen separated by an intimal flap (GRE additional 
Case 2
A 39-year-old male had been experiencing shooting pain in the neck along with transient episodes of swallowing difficulty and tingling on the left side of the body over the last week. He was admitted to the hospital after 12 hours of developing weakness of the left upper limb. Blood pressure was 160/100 mm Hg. The clinical examination of the patient revealed dysarthria, dysphagia, gait ataxia, along with leftside lateropulsion, limb incoordination, and hemianesthesia. MRI brain angiography showed the left medullary acute infarct with the poor visualization of the left vertebral artery. On close observation, the GRE sequence revealed the additional track (GRE-AT) sign in V3−V4 segments of the left vertebral artery, showing true and false lumen and indicating arterial dissection ( Figure 2 ).
IV thrombolysis was withheld as the patient was out of the time window for the same. The patient started receiving antiplatelet therapy initially but continued to have transient ischemic attacks. He had complaints of double vision, giddiness, and worsening of imbalance, which recovered over the period of 1 h. So anticoagulation was given for 3 months. He stabilized within a few days. Follow-up MRI brain and angiography showed the complete recanalization of the left vertebral artery with the disappearance of the GRE-AT sign.
Discussion
Intracranial arterial dissection, especially VAD, is an increasingly recognized cause of stroke in patients younger than 45 years. Advances in neuroimaging have contributed to the growing awareness and diagnosis of this entity.
Spontaneous VAD is the term used to describe all cases that do not involve blunt or penetrating trauma as a precipitating factor. The diagnosis of traumatic VAD is reserved for the patients with a history of significant trauma, including motor vehicle accidents, falls, or penetrating injuries. Common sites of VAD are the extracranial V3 (usually traumatic, with a better prognosis) and intracranial V4 (usually spontaneous, with a poor prognosis).
Clinical Features
Typical patients with VAD suffer from posterior neck pain or headache, followed by ischemia of the vertebrobasilar system. Initial manifestations of VAD, however, are less distinct than those of carotid artery dissection and may be interpreted as musculoskeletal pain.
1,2 Therefore, detailed history taking and comprehensive neurologic examination are must, especially in young adults with brainstem/cerebellar stroke suspected to have VAD. Ischemic symptoms occur in more than 90% of VAD patients and may involve the brain stem, especially the lateral medulla (Wallenberg's syndrome). More than 50% of intracranial VADs are associated with subarachnoid hemorrhage (SAH). 3 Intracranial dissecting aneurysm has been increasingly recognized as a cause of SAH with an unfavorable prognosis and a high rate of rebleeding.
Investigations
Though catheter angiography is the gold standard for the diagnosis of VAD, it is not routinely available in most hospitals. Characteristic features are vessel irregularity and/or stenosis, string sign, double lumen, pseudoaneurysm formation, or complete occlusion. Magnetic resonance techniques 4, 5 are now fast replacing conventional angiography in the diagnosis of stroke, especially arterial dissection. The resolution of magnetic resonance angiography now approaches that of conventional angiography, but it remains a poor modality to detect arterial dissection. MRI might occasionally show the intramural hematoma in vertebral /carotid arteries in the neck.
The intramural hematoma is characteristically seen on axial sequences as a crescentic shape adjacent to the vessel lumen often spiraling along the length of the artery. Gradient Echo/ susceptibility-weighted axial images of brain have the capability of showing blood/thrombus in brain, and hence can be used in the detection of arterial dissection.
MRI is widely used for stroke cases. The recognition of the "GRE-AT" sign on routine brain GRE sequences might help in detecting VAD. The detection of VAD in our patients using the GRE-AT sign on brain MRI helped in establishing dissection as etiologic diagnosis, thereby helping us initiate proper and prompt treatment.
Treatment and Management
To prevent thromboembolic complications, anticoagulation with IV heparin followed by oral warfarin has been recommended for all patients with acute dissections of the vertebral artery, regardless of the type of symptoms, unless there are contraindications such as the presence of a large infarct with the associated mass effect, the hemorrhagic transformation of the infarcted area, an intracranial aneurysm, and the intracranial extension of the dissection. 6 The CADISS study, 7 the first randomized trial of antiplatelet treatment compared with anticoagulant treatment for carotid artery dissection and VAD, showed that recurrent stroke at 3 months is rare, with no significant difference between the two treatments. Although more strokes occurred in the antiplatelet group than that in the anticoagulant group, this difference was counterbalanced by 1 major SAH in the anticoagulant group.
In the setting of dissection, while thrombolysis 8,9 may theoretically cause the enlargement of the intramural hematoma, accumulating evidence suggests that the effectiveness and safety of thrombolysis for patients with ischemic stroke related to cervical artery dissection are similar to its effectiveness and safety for patients with ischemic stroke from other causes.
In cases of artery dissection in neck, treatment with surgical or endovascular procedures is recommended in the following situations: (a) recurrent ischemic symptoms in spite of best medical management, (b) significant stenosis of the affected vessel, or (c) dilatation of dissecting vessels on follow-up. 10 Patients presented with intracranial hemorrhage carried a risk of recurrent bleeding at about 70%, mostly within 24 to 72 hours; the mortality rate was about 8.3%, but it increased to 47% among patients with recurrent hemorrhage. 11 In this setting, early management should be conducted to prevent recurrent hemorrhage. Parent vessel occlusion was the first choice, either with surgery or endovascular methods. Endovascular trapping using coil embolization completely obliterates the dissection. This procedure can be performed in the internal carotid artery with an adequate circle of Willis or a vertebral artery with adequate contralateral flow. Recently, endovascular reconstructive treatment such as stent-assisted coiling embolization or flow diverter use has been reported as an effective treatment modality.
12-14 Stent-assisted coiling embolization is recommended in dissection with the saccular portion; the coils can obliterate the weak point of the sac, and the stent can promote endothelial growth and prevent the narrowing of the dissection. However, this technique needs dual-antiplatelet drugs and should be used with caution among patients with hemorrhage. 12 Parent vessel reconstruction using a flow diverter device might be safe and effective for cerebral dissection that cannot achieve dome protection by any other means. 15 The flow diverter device had an overall complete occlusion rate in dissecting aneurysms of about 67% to 75%. 16 Currently, surgical procedures are mostly reserved for complex lesions that cannot be treated in a minimally invasive fashion. Various surgical procedures have been performed, including direct clipping, trapping with bypass, proximal occlusion, resection with reanastomosis, transposition, aneurysmorrhaphy with thrombectomy, and wrapping. Trapping using a bypass may constitute ideal management, but it involves major complications, and the dissecting aneurysm may not be completely trapped because of insufficient working space. 17, 18 Listed below is a review of the recent trials done in the management of cervical artery dissections (Table 1) . 
Conclusion
Routinely used GRE sequence of brain MRI can show VAD with the "GRE-AT" sign. The recognition of this sign might help the clinician to easily detect VAD on routine MRI of the brain.
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